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ABSTRACT. This article presents radiocarbon dates from human bone samples (n = 13) from seven pre-Columbian cem-
eteries in the Samaca and Ullujaya Basins of the lower Ica Valley, south coast of Peru, spanning from the end of the Early 
Horizon to the Inca Late Horizon. These contexts have been severely looted. Yet, in all cases, their putative dating by material 
culture remains is confirmed by these 14C dates. This shows that such disturbed contexts, sadly typical of the Peruvian coast, 
can nonetheless still yield valuable bioarchaeological and burial practice data. These dates elaborate upon an emerging pic-
ture of the absolute dating of the cultural phases of the wider south coast region, in particular casting new light on the poorly 
understood Middle Horizon to Late Intermediate period transition. A paucity of archaeological data for this 3-century period 
has been taken as evidence of some sort of environmentally or socially induced lacuna. Instead, the 14C dates presented here 
suggest that the basins of the lower Ica Valley were continuously occupied over this period. 
INTRODUCTION
The riverine oases that cross the arid desert of the south coast of Peru were host to a rich histo-
ry of cultural change. Over more than 2 millennia before the Spanish conquest (about 750 BC 
to AD 1536), at least six major cultural changes occurred here. The Paracas (or Ocucaje) culture 
emerged in the Early Horizon, duly to evolve into Nasca. Nasca’s fragmentation and collapse was 
followed by domination of the region by the highland Wari Empire during the Middle Horizon be-
fore, in turn it waned and the more regionally focused Ica–Chincha society flourished before being 
incorporated into the Inca Empire. 
Much of the archaeological work has focused on the valleys of the Río Grande de Nazca. Yet, the 
Ica Valley, just to the north, also had a significant, and sometimes dominant, role to play in the 
cultural trajectories of the south coast. Moreover, ceramic sequences from Ica (Menzel 1964, 1976; 
Menzel et al. 1964) underlie Rowe’s (1967) widely used chronology for all Andean prehistory. Parts 
of those sequences are only now being tied to absolute radiocarbon dates on the south coast based 
on work in Nazca and Palpa (Unkel and Kromer 2009; Unkel et al. 2012), while others still remain 
to be clarified or refined (and see Vaughn et al. 2014). This study is the first to assess the ceramic 
chronology using 14C-dated material from the Ica Valley itself. 
Our study area is the Samaca and Ullujaya Basins of lower Ica Valley (see Figure 1). Along the 
western margins of these basins lie the cemeteries of the various cultural groups who inhabited 
them over some 2000 yr. We report dates from a selected subset of seven cemeteries—four in the 
Samaca Basin and three in Ullujaya—out of a total of 34 such funerary contexts recorded here 
(Beresford-Jones 2011). All have been subjected to severe looting throughout the 20th century by 
huaqueros to supply pre-Columbian “art” markets (see Pollard Rowe 1979, 1992; Burger 1992; 
Metropolitan Museum of Art 2013), and their surfaces are littered with fragments of material cul-
ture and human remains and other looting debris. Investigations of human remains from those loot-
ed contexts have yielded valuable information on changes in ancient diet from the Early Horizon 
through to the end of the Late Intermediate Period (see Cadwallader 2013). Without secure dating, 
however, the inferences that can be drawn about these individuals and the communities to which 
they belonged will inevitably be subject to the caveats entailed by their looted contexts. Thus, the 
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dates we present serve also to confirm the putative archaeological associations of these various loot-
ed cemeteries and thus provide a secure chronological framework for this bioarchaeological data.
MATERIALS AND METHODS
Seven cemetery sites were initially dated based on their associated material culture remains (see 
Table 1). Diagnostic ceramics that could be used to date the cemeteries were gathered during the 
systematic field-walking surveys for the purpose of collecting human and faunal remains for paleo- 
dietary investigations (Cadwallader 2013). Other aspects of funerary architecture, grave goods, etc., 
were also recorded through archaeological survey (Beresford-Jones 2011; Cadwallader 2013). 
Figure 1  Map of the archaeology of the Samaca and Ullujaya Basins, lower Ica Valley, south coast 
Peru, highlighting the seven funerary contexts dated.
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Table 1  Details of the cemeteries chosen for dating and their assigned periods based on the ce-
ramic assemblage collected from the surface.
Cemetery Location Ceramic phases Assigned period
1001 Samaca Ocucaje 9, 10a Late Ocucaje–Initial Nasca
1002 Samaca Ocucaje 9, 10 (& few fragments of Early Nasca)a Late Ocucaje–Initial Nasca
1004 Samaca Ocucaje 9, 10, Nasca 1 (& few fragment of Early 
Nasca phases 2/3)a
Late Ocucaje–Initial Nasca
  734 Ullujaya Nasca 7, 8 (Dawson Phases) Late Nasca
  398 Ullujaya Nasca 7/8, Middle Horizon Epoch 2a Middle Horizon
  755 Ullujaya Middle Horizon Epoch 2B, 4 (& few fragments of 
Late Intermediate Period ceramics)a, b, c, d, e
Middle Horizon
1003 Samaca Few Middle Horizon Epoch 4, Ica Phases 6–10e, f Late Intermediate Period
aMenzel (1964); bKroeber and Strong (1924); cPezzia Assereto (1968); dLyons (1966); eMenzel (1976); fPollard Rowe (1979, 
1992).
Human remains were collected for analysis from these cemeteries by choosing, where possible, 
well-preserved crania so as to obtain both age and sex information for each individual (see Cad-
wallader 2013). A subsample of 15 individuals was selected for 14C analysis, comprising males and 
females (Table 2). These individuals were chosen according to their good collagen preservation, 
adult age, and isotopic results. The latter suggest little, if any, marine resource consumption because 
δ15N values are not greatly elevated, while higher δ13C values are likely due to high direct and indi-
rect consumption of C4 plants: in particular maize, a dietary staple in the region during most of these 
time periods (see Buzon et al. 2012; Cadwallader et al. 2012; Cadwallader 2013). Thus, these 14C 
values cannot be influenced by a marine reservoir effect known to be significant along the Peruvian 
coast (Jones et al. 2010). 
Table 2  Details of individuals chosen for 14C dating. Age, sex, and isotopic information (includ-
ing collagen yield) is taken from Cadwallader (2013).
Cemetery Individual Sexa Age (yr) δ13C (‰) δ15N (‰) Atomic C:N ratio Collagen yield
1001   54 U 36–45 –17.5   9.2 3.5 10%
1001   57 M 46–59 –17.3   9.4 3.5 13%
1002 117 F? 46–59 –16.5   8.3 3.2 21%
1002 118 M? 36–45 –13.7 10.7 3.3 20%
1004   63 U 36–45 –14.2 10.1 3.4 16%
1004   66 F 26–35 –15.8   8.1 3.4 23%
1004   69 M? 18–25 –15.7   8.5 3.3 21%
  734     9 F? 26–35 –14.2   8.8 3.2 19%
  734   14 U Adult –15.3   9.1 3.2 24%
  398   91 M? 36–45 –13.4   9.7 3.1 20%
  398 101 F 26–35 –13.7   9.5 3.2 20%
  755   53 M? 26–35   –9.8   8.8 3.2 22%
  755   83 F? 26–35 –13.2   8.3 3.2 17%
1003   31 M 36–45 –10.4   9.6 3.1 19%
1003   74 F 18–25 –10.1   9.4 3.2 19%
aM=Male; M?=Probable male; F=Female; F?=Probable female; U=Unknown sex.
14C dating was carried out by the Oxford University Radiocarbon Accelerator Unit, in the Research 
Laboratory for Archaeology and the History of Art, Oxford. Thirteen out of the 15 samples pro-
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duced collagen in sufficient quantity and quality to be dated (see Table 3). The two samples that 
failed were both from Cemetery 1001. For details of sample preparation and AMS measurements, 
see Brock et al. (2010).
CALIBRATION
The study area lies at 14°S, below and to the west of the southern limit of the intertropical conver-
gence zone (ITCZ). The most recent 14C calibration for the Southern Hemisphere, SHCal13 (Hogg 
et al. 2013) has been constructed for samples originating to the south of the ITCZ and so could be 
used here, as it has for many other (e.g. Brown Vega et al. 2012; Grobman et al. 2012), though not 
all (e.g. Marsh 2012), Andean data sets. The closest dated materials to the lower Ica Valley from 
sites in the Palpa Valley (Unkel et al. 2012) about 60 km south were, however, calibrated using the 
Northern Hemisphere calibration IntCal09 curve (Reimer et al. 2009), with a Southern Hemisphere 
correction of 41 ± 14 yr (McCormac et al. 2002). 
The SHCal13 calibration curve is offset from its Northern Hemisphere equivalent curve, IntCal13, 
by a mean of 43 ± 23 yr (Hogg et al. 2013), which means that the difference between the two curves 
is almost inevitably less than the duration of any particular ceramic period. The use of the IntCal13 
curve (Reimer et al. 2013) together with the application of a correction has the effect of reducing 
the wiggles in the resulting 14C calibration curve and thus produces dates with tighter ranges than 
SHCal13. The correction of 40 ± 20 yr suggested by Hogg et al. (2009) for the Southern Hemisphere 
could also be applied to IntCal13. However, both of these corrections for SHCal13 are based on data 
of a non-Andean origin. 
While the use of the Northern Hemisphere calibration curves has been shown to 14C date trees from 
the tropics well (Worbes and Junk 1989) as carbon cycles in both hemispheres are similar (Hua et 
al. 2000), the suitability of using the IntCal curves with a correction for Andean dates has not been 
investigated. Arguments, therefore, can be made for calibration of 14C dates from the lower Ica Val-
ley using either curve and/or correction factor. But since few precedents exist to date for the south 
coast, we have chosen to present dates using both curves (SHCal13 and IntCal13 plus correction of 
40 ± 20 yr) in order to discuss these dates within the context of the best published data to date (Unkel 
et al. 2012). We use Hogg et al.’s (2009) correction factor, which is more recent than the McCormac 
et al. (2002) correction used by Unkel et al. (2012). OxCal version 4.2 (Bronk Ramsey 2009) was 
used to perform the calibrations.
Table 3 shows the modeled date calibrations for each sample using both curves, while Figure 2 
illustrates these and the modeled boundaries for the periods calibrated using OxCal v 4.2 (Bronk 
Ramsey 2009). Table 4 shows the start and end dates for each period based on the median values of 
the boundaries for both calibration models. The boundary and phase functions in OxCal have been 
used to define timespans for the 14C dates, as recommended by Bronk Ramsey (2001), and following 
Unkel et al. (2012). 
The difference between the calibrated modeled dates using the two curves (SHCal and IntCal13 
with a correction of 40 ± 20 yr) is very small, with a maximum difference of 33 yr between the me-
dian date for each individual. The maximum difference between the boundary dates for the phases 
produced by the two calibrations is 20 yr (start of the Late Nasca) based on the median values (see 
Table 4). The difference between the curves observed for these dates is not substantial enough to 
affect significantly the ranges for the archaeological periods. Either curve could therefore be used 
for calibration, supporting the findings of Unkel et al. (2012).
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In order to be consistent and comparable with the largest published 14C data set from the same region 
(Unkel et al. 2012), we will use the dates generated using the IntCal13 curve plus correction (Hogg 
et al. 2009) during the discussion and conclusion of this paper. Date ranges given in the following 
discussion are to 2σ.
RESULTS AND DISCUSSION
Late Ocucaje–Nasca Transition (Cemeteries 1001, 1002, and 1004)
Four of the five individuals dated from the two cemeteries of 1002 and 1004 fall into the period 
defined by Unkel et al. (2012:2299) as Initial Nasca (260 cal BC to cal AD 80; median boundary 
values), and correspond well with the material culture remains associated with their disturbed funer-
ary contexts:  principally from ceramic phases Ocucaje 9 and 10 (Menzel et al. 1964), together with 
a few Nasca 1 fragments at Cemetery 1004. 
The date from one individual (Individual 117) from 1002 of cal AD 248–400 is later than the others, 
falling within Unkel et al.’s (2012:2299) definition of Early Nasca (cal AD 80–300) or Middle Na-
sca (cal AD 300–440). There are a few fragments of Early Nasca pottery recorded in 1002, as well 
as in context 1004, suggesting that these sites may also have been used for burial during that period. 
Figure 2  Calibrated 14C dates from human bone samples 
from six of the cemeteries studied. The single date cal-
ibrations are given to the 2σ range and were calibrated 
using OxCal v 4.2 (Bronk Ramsey 2009) and IntCal13 
(Reimer et al. 2013) with a correction of 40 ± 20 yr 
(Hogg et al. 2009). The date produced by Sample 117 
was not used to model the sum date for the Late Ocuca-
je period because it assumed to be intrusive (see text); 
hence, it is labeled here with a question mark.
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This is noteworthy, both because it suggests some cultural continuity between Late Ocucaje and 
Early Nasca, and because, although there are extensive Early Nasca archaeological remains in the 
Ullujaya Basin, funerary contexts from that period here are seemingly rather few (see Beresford- 
Jones 2011). Indeed, iconographic similarities have long been read as suggesting gradual transi-
tion and shared cultural traits between Paracas and Nasca (Menzel et al. 1964). This transition has 
yet to be properly defined both in terms of sociopolitical factors entailed and absolute chronology 
(see Cadwallader et al., in press). These dates contribute to the latter (and see also Vaughn et al. 
2014:Table 2).
Late Nasca–Middle Horizon Transition (Cemetery 734)
The two dated individuals from Cemetery 734 (cal AD 459–630 and 565–676) lie within Unkel et 
al.’s (2012:2299) definition of “Late Nasca” (cal AD 440–640). They therefore coincide with the 
material culture remains used originally to assign this disturbed funerary context to Nasca 6/7. 
Middle Horizon (Cemeteries 398 and 755)
Several looted cemeteries in the lower Ica Valley are putatively dated to the Middle Horizon by 
their barbacoa architecture and material culture remains including pottery fragments from so-called 
“Nasca” phases 8 and 9 (or Chakipampa/Loro) and Middle Horizon Epoch 2 (Menzel 1964); togeth-
er with materials variously assigned as Early Ica–Epigonal (Kroeber and Strong 1924), Chulpaca A 
(Pezzia Assereto 1968:230, 252–3), and Ica I (Lyons 1966), all of which we prefer conservatively to 
lump under Middle Horizon Epoch 4 (following Menzel 1964:65, 1976:1–5). 
Four individuals were dated from two of these cemeteries, 398 and 755, the earliest of which 
(cal AD 661–771) falls into the time period defined for Nasca 9 or the start of the Middle Horizon 
on the south coast defined by Unkel et al. (2012). Three others, however, date to between cal AD 
900 and 1150.  
Where it arose in the Ayacucho highlands the Wari Empire is thought to have endured between 
around AD 550 and 1000 (Cook 2004:158). On the south coast, Unkel et al. (2012:2299) date the 
Wari Middle Horizon to between cal AD 640 and 790 (median boundary values) in Palpa, while 
Conlee (2010:99) dates it to between cal AD 650 and 830 in the Nazca Valley. After this, no 14C 
dates have been reported from the south coast until around AD 1200, the widely accepted date for 
the start of the Late Intermediate Period here (Conlee 2010; Unkel et al. 2012:Figure 2). Yet, three 
individuals from these funerary contexts in the lower Ica Valley date to this time of transition be-
tween the fall of the Middle Horizon and the start of the Late Intermediate Period. 
Late Intermediate Period (Cemetery 1003)
Cemetery 1003 was putatively attributed to the Late Intermediate Period/Late Horizon through asso-
ciated pottery remains from Ica Phases 6 through 10 (Menzel 1976). There are few 14C dates for the 
Late Intermediate on the south coast, though Unkel et al. (2012:2299) date its start to cal AD 1180. 
Two individuals 14C dated from 1003 are separated by several hundred years. The earliest dates from 
cal AD 1090–1210, while the other dates to cal AD 1466–1640, lying therefore in the Inca Late 
Horizon, or even the early Colonial Period. 
There are two Late Intermediate/Late Horizon settlement sites in the Samaca Basin, H-8 and H-9 
(see Cook 1991; Beresford-Jones 2011), the latter almost adjacent to Cemetery 1003, where we 
presume the deceased of those sites were buried. These sites all show the same material culture 
palimpsests: pottery of Late Intermediate Ica 6, Chincha-influenced Ica 7 and 8, Late Horizon Ica 9 
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and early Colonial Ica 10 (including, for instance, glass beads), when Ica culture, free of the Inca 
yoke and before the full onset of Spanish conquest, enjoyed a brief renaissance (Menzel 1976).
CONCLUSIONS
The 14C dates in this study show good agreement with those published by Unkel et al. (2012) from 
the neighboring Palpa Valley, demonstrating continuity in the spatial and temporal distribution of 
material culture styles across the south coast region. In all cases, the putative assignation of these 
funerary contexts to particular culture epochs by their material culture remains is confirmed despite 
their violently looted conditions, which in turn, allows the direct evidence obtained from stable 
isotope analyses of human remains about ancient diet, mobility, and social distinctions (see Cadwal-
lader 2013), to be placed securely within a chronological framework. 
Finally, the dates from individuals from Cemeteries 398 and 755 call into question the widely held 
notion that the end of the Middle Horizon on the south coast was marked by a complete absence of 
settlement, perhaps occasioned by some sort of environmentally induced crisis, until the dawn of 
the Late Intermediate Period some 3 centuries later (see inter alia Conlee 2010; Eitel and Mächtle 
2009; Unkel et al. 2012; Vaughn et al. 2014). There are other large funerary contexts in the Samaca 
and Ullujaya Basins of the lower Ica Valley, including Cemeteries 752 and 208 whose related archi-
tecture and related Middle Horizon 4 material culture suggest that these were occupied continuously 
during this period, whose chronology and culture history remains poorly understood. Together, 
these data imply that the echoes of Wari influence on the south coast may have lasted considerably 
longer than previously thought.
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